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(57) Abstract: 



PURPOSE: A device and a method for controlling an operating point of 
a modulator are provided to fix a modulator In the optimal point by 
controlling the direction and the quantity of control based on the 
detected fundamental and the second harmonic frequencies. 
CONSTITUTION: A Mach Zander modulator(2) modulates a dithering 
slgnaj^of low speed(less than 1 kHz) generated from a dithering signal 
generator(4) to decide the present operation point thereof. A splitterO) 
for dividing the output of the Mach Zender modulator(2) in the ratio of 
1 0 to 1 converts the dithering signal(4) into an electrical signal. A 
multiplier(8) and a low pass filter(LPF)(1 3) detect a fundamental 
frequency from the dithering signal to be amplified by an amplifier(7), 
so as to decide the region of the present operation point. Also, a multiplierd 1 ) and an LPF(12) detect the second harmonic 
frequency from a dithering signal passing through a frequency doubler(9)/ frequency shifterd 0) and the amplified signal 
detected from a PIN detector(6). so as to decide the deviation from the optimal point. Then the fundamental frequency and 
the second harmonic frequency are inputted to a controllerd 4). Therefore, it is possible to control a direct current bias based 
on the direction and the quantity of the control so as to fix the modulator(2) in the optimal point always. 
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1. S^a^oil ^I'HEI S^SOI ^£h7|#&ot 



& 'U'SB ^s.y\o\\ cicitj Ajss 7^s^:^l a=E7|o| aj^.^ cjciei Ai20| 2*h :nsii|-# sa|oii g#s^oi 3 

3. ^Sa| sHSg^^ai a^i 

sstaoj oicjoii SUe^lZfoil §stSo| 7^S siath S5|o^AH jiSH|i^ J!]\o]9W ^^tSS ^x|a|?| = s 

«l. ass 4JS2I 37] S! rt^HlS assWI ^^ll^*^ SKcK 

4. ^aa| 

gi-Se S^-4J7| saj ffl27|a| #2j-as ^jcHSfeqi o|SS. 
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£2 

5l 1a Ml^j 1c e a?3o)| [c^# ^2712] ^s^g ^|oi s*| si a gj-aoii cHt^ sjajg ^gspj ^ss. 



1 : si|o|xi c|-o|SH 2 : °|-oF2!Ci 

3 : 10:1 ±m^\^^ 4 : q U (dithering) ^^7| 

5 : ti^o|c>j>i EKBias Tee) 6 : E!(PIN) 

7.141.142 : 8.11 : (Multiplier) 

9 : *l|aB 7 1 (frequency doubler) 

10.: ^^i- ao|7| (frequency shifter) 

12,13 : Sil^ aE^(LPF) 

14 : 7:-\\0i^ 143.144.146 : a|III7|(comparator) 

145 : ^allKXOR) ^|0|H 147 : d|2^| 

^ 2.5Gbps5 0|A^ Ji^ S#Ajo| ^Aj^Oll 0|g£|^ ^^cg^Aig □^S^S!D^ aj^7| gHh S^27|o| X1|CH§F7| 

^Itl- ^^7|o| x-iicH ^ ZL ^»-aoi| ^oj- ^dojcK 

□Fol-Sici 9^71-^ Sal.^ ^^op| c£H-^oj| ^(arm)§ o\)=^ 2^ n ^^1 ^o\y\ ^E. S^^^ b^^^- g^cni 

§^soi a^wi ^n. aB^£|o^ gjs7i #e^o| gji|.o, a| 4:gb|7|. u^§|.7j| gc^^ cc^a^A^, oiEi^i--£xii-i- §Haopi ^i^h o^sh 71- 

5! s-e^^-^ as7i xHi^Ai xH^-s riixF^io^ § 7:i|x|e^oi -t^g x^x■||7^ ^oj a^hxj oj-Tn gj-^oicK 
Oil bi^ois KH. -^^as ^^|o^3^x| aoi-£ ^ s^e^ ^^ss^£|sJc:^:II # 

SS7|oi xHioj^F^ ^i-a^^ atol AFSHiJi 01- H^^oi qcig >M^(dithenng signal)* S^7|oj| 017^^^ 

oi o| c|cig d5:7F 'a^7|# o\^n ej^l-^^x|# ^ni^ S-^olcK ^^ dcitj Aj^o| 2tiH 3I£E5i|.o|| sHa^F^ 
#-^7| (Lock-in Amplifier)-!- o|§e|-0:| ^S^j-Oi o| ^^0| 'O'ol ^^7|s| ^^(dc) aFo|o|^S ^So|-5JcK o|E-|oj- 

^HISoi ^o^cK cchEfAH, olsiSJ- SsH §A|oi| cHcdi A^go||A^a^i ^^e^ol: gAi xk^^ioii^ ^I&^W 
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A^7| £|^HjS7|o| se^Ai^§ A|^ ^EJ-: ^^7| ^y^^^EH d2# a7|Aj 

^^#3Foi as^F7| ^oi-a# ^^7| g# ^E^oiiAi g^g g7|A|s« #^3h7| ^o>xi|i ^^.K ^^7| 7:111 
oilAi as a7|Ais;fi|- cic-ia Ajs:(dithering signal)* So|-oi S7|>Ms# E|cia ^^9\ ^S^^^ -^^e!" ^^^1-4^ -a^* 

aSopi ^£hxi|i ^th; A^7| ^eai S^Ai:&§ ^#(dc) aS^PI ^S-^-ill ^EiH ^E.^; i^jci 

H ds^j bH4^s x-j|bi|0|-7| ^of- ^nj-^ xflbH ^^7| ^nh^ *||hH 4^E!-^^^e-! aj^^I ^\^^ ^§ 

s| yj^|-A|5'|7| ^|o!-^|^»- 30| 4^Eh: ^^7| ^Ai. go| ^Eho| se^Ajs* 'fe^7| x-lli §s 4.yoi|Ai ^7|A|^£^ 

s7|Ai2g cicis Aj20| ^^7| B||4.7|. HI - ^ gs§^7| xii2 ^e^; ^^71 7^2 ^^e^^i 



CH:^ SHOll ol7|-Sh7| agj- OI7F =^'t^* s.tisi^[. 



oisK s^a s3Es^o^ s ig^goii oi-^ iJ^A|oii-i- ^aii«i -aaa-cK 

aoil ixfS S#e^ S! cicig Aj^s 7h?!!l# aH §^o||Ai g^a 7|S 5! m^nh fio^^cK 

□ ^5^S!c^g SS^It a^S s^dii oicH ^aisoI S(chirp)S elS 4= SiJl, ^£E# =^=4i Gbps oIavo^ 

=7= ^sss OJ8II u>ii oicj.. zls^L.^. oieith □^5^s!l:^%^ # A^§5^7| ^shah^ so| 

oils. a27|£i IL§5^oi ^^iA|?i^cHot «i-ck seti. o\s\^ ^s^g xiioi^- s^ai 

e ^?|oiiAHt ^27|oi| c\D\^ AjsS 7|-s|-:n uj3E7|o| Ajj^g ciDit! A]5:2| 7|# ^•iI^^2|• 2*1- :ii2SE|"i- SA|oi| g#s|-o:|. 

£ la -fe ^3S7| b^o|cH^ a^2^ irss^^i-sj mnm o^7\o\\a-\ zis^as ^^21 g^}-?-g-o^Ai, 01 5eo||A^ h^^7|. oi 

gi-tfe ll^e^oil a[B\ ^z^o\cl[. 

s. ^b^^\^^ S3S7ic»| 7[t}- ^27|o| §g^§ ois^e-i 7|^ ^nh^^ cm, 7|e ^2^4=o| 3 

£ ic ci^ti A!22| 2x^ uhEhuH^Dii 5|sia# 71^0^ «2:7h ura* ^ ^ s^ck lx^^^A■^. oi# oigsM x-iich 

S^t^g ^ =f SICK 

0|0|| [C^B^ ^ S^ao)|AHfe £ lb a £ 1c S| XHICH2I ghSah of# ^SSK)^ a27|2| 5|#(dc) tihO|CH:±:# XiKMSfo 



S S^Soii ct|.# S27|2| mcH S ai|o|xi cfo|£ = (i), Ah7| ^^\o\^^ c\o\zs.{^)s.^Bi #^ 

Ih iJ2:# ^^3^7| ^IS- ol-sraol ^271(2), :«H^2| c|d1sj Ai2(ditherino sianal)# ^^s|-7| ?-|°!- c|Dlg! aj^; ^-^^(4), 
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SSOII ^gspl ?|&0F0|cH>i: E|(BiasTee)(5). ^^«^ac^ ffl27|(2)2| io:iS &a|«F7| >:ig£|EH(3). -^71 

£|EH(3)SYN ^-^ S7|A!2S ^^^s^o^ g#«h7( ^Isf e!(pin) a«7|(6), -^^7| s g«7|(6)o)|A-| g 

#£l a7|Aj2^ §^o[ a7|S S^e^7| #^7|(7), -^71 §^7|(7)0)|AH §^£1 g# ^^7|A!22^ At7| C|CiS A|2 ^^7|(4) 

e| [^iciS ■tls.m ^^\o^ S7|AJ2# cjciS A|s:2^ a*o^7| ?^=t■ ^^ S^7|{multiplier)(8). -^^71 S^7|{8) 

o| ^g^AJs^ 2|#(dc) a^^F^I 35111 SNdS). -t^?! CIDIH aJs ^^71(4)2] ClCiH Aj;50| 2 

uHS «flb|l«p| ^liF^ *)|o||7|(frequency doubler)(9), *«hH7|(9)2| «^a|s:# 90S ^SfA|?|7| ?1ai. 

5^o|7|(phase shifter)(10), -^^71 ?|av 3o|7|(io)2| ^e^Ajsg ^►7| §^7|(7)o||aH g§ S7|a|22|- a7|Ai2:# c| 

i^iH tiS.2\ 2tiH ^Eh^' ^SeiS afioPI ^IShxil2 g^7|(ii). At7| xi|2 3^7|(11)2| ^^ajsS 2i#(dc) 

m SeH (12). •fe^?! 3IHI1 S XII2 xH^ #2} SEH(i2.13)o«AH g#a 5j#(dc) o\§^[oi A^7| □^s^^yI:^ 

27|(2)2| ti^ ^^t|2^ At7| □^s^s!c^ ^271(2)011 7[mio^ ti s|#(dc) as^si 37|g aS*hoi ^^7| uhoM^ E|(5)S * 

S^Sh7| ?IShx-l|CH^{14)# 5L*^°M::^. 

chs°s. s ^sofi cch^ oH27|2i i,^*|2| ^Difis, sHxj o^s^s!D^ a27i(2)si ^;ch 

^sK>i xH^(~ikHz)2i cicis A|s(4)# ^^Ai7^ □^5^s!c^ ^3£7i(2)oii 7^a■c^. 



HEHej, 0| Q|CitJ A|2 X|-*)|7|- Dl-Sl-SIDI ffl27|(2)CH|Ai ^fE2|Oi #3^°^ l-JemfeD)| Zl tis.^ ^^219 :±i#a|N(3)S 

•-HAI S7|AiSS ffl&A|2jcK6). olaH. A^#*^:ax^ sFfe a7|A!2fe c|Dia Ajs a|20|7| oHSoii xH^aj g#7|# 
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A^7|2^ ^ ^g^. ^271 £i^^s7i# ^jxh §3|so| ?i*ioii ^Tfisioi mcn^ ^ oioii ct^ 

oHi^ ^zioim ^*|# S(ON)sra S^tsw. ^^¥011 AhSHjfe g^oii ^g^h ^ifb|2f a«e^« s« 

ai¥^3S7|a| #2faoi °hssi5E^ ^lo^s^7| es7|2i ss^a &*io)| syoiAi. 

#e^Ai2§ §a|sh7| aj^ §a| 
•^^71 Ajs ^y°s-¥Ei d2« 37|Ai2:s ^e-shoi a§s|-7| 

-fef7| ^tMlAi a# 37|Aj5:2f cicit) Aj;§, (dithering signal)# 3Sho^ a7|A!2.^ i^lciH aj^si. ^iisjo^ s 

^ili ^Ehai 2|#(dc) assh7| A'^ %^ aNH ^EF: 

c-lcHU ^JSai digs) bH'^'S *l|uHsp| flth ^^h^ «l|uH 

A^7| ^E|-=?= sfluH :=f=chos«E^ #5^E|-^ Ajsai ^l-^S S£|-A|?|7| ^l-y go| 
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^12 5^ '^E^s| ^^Aj2§ s]#(dc) S#s^7| ^12 SNil =T*th 
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